Pharmacokinetics of ethanol in pigtailed macaques: intersubject variability and effect of subchronic administration.
The pharmacokinetics of IV ethanol (0.6 g/kg) were examined in 11 male colony-bred pigtailed macaques (Macaca nemestrina) aged 3 to 13 years. The animals were either chaired during blood sampling (4 hr) or connected to a tether system that allowed injections and blood sampling while the animal moved freely about its cage. In all instances, ethanol pharmacokinetics could be described by a single Michaelis-Menten function; inclusion of a parallel first-order rate constant to account for non-alcohol dehydrogenase elimination of ethanol did not improve the fit. Volume of distribution was 0.802 +/- 0.054 L/kg (mean +/- SD), Km (the apparent in vivo Michaelis constant) was 0.063 +/- 0.022 micrograms/ml, and Vmax was 0.199 +/- 0.039 g/kg/hr. The pharmacokinetic parameter values of chaired and tethered monkeys did not differ. Three of the tethered monkeys received 3 g/kg of ethanol daily for two weeks by IV infusion (subchronic administration). Ethanol pharmacokinetics, determined on five occasions before and five occasions after subchronic ethanol administration, showed that the treatment did not alter the volume of distribution or Km in any of the three monkeys. The value of Vmax increased approximately 23% in one of the three monkeys that received subchronic ethanol; this increase may have been due to a single, inadvertent administration of a 4.5-g/kg dose over a 20-min period. Vmax did not change in the other two monkeys.